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(Derro«io.^R. A. . et al). T / it v • r - r • * r • 7 < 
* = (A». J. Phrtiol. )232:E214-E233. (197 
9) ».«:• A -5 l»ti»'l>-e^»/i'5»- X KOMtC — Ittfl^'SSRaTii'StlS 

■i (3ert>sn. a. Let 'J ^ ~ -f n> • * V - 9 =. tt *v - ■{ -y -< 

-J^T- 4 y- •> I > (J. Clin, laveit. )68: 1456-1479 
(19 8 1) »Bt. :^ y^ffltti'i, « It, !llx4i iT^u 3 - ^ « 

ttJiN- I D DM* -cai^fflt-vi a. *-ni±Mifliff * 
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ifz^ T • V xUSSSMa-^^^ K (DAP) feiCX-fvx'jv 
«l!SfllIffiiil2ljaJca^i«BE)!St5'&^r i c t i^aarni. 

;tff . 9 i 'i • r-n"h (Bo.err. 5- «t .1)* Y'l r- ^ ^ • >' - 

. * r • 7 r /u-s" 3 a - (Br. J. Ph«r«acol. > 5 0 : 2 0 5 
-2 1 8 ( 1 9 7 4 ) »«. KXTt»tlSE^»S . C n >»oW3?{l t 

h*ftu»iai««a<oi&««;ti«t 4 3 - c p A©«ffl«-fiar4 t»<o 

r T i y . « / r T - y « i C< V- r T - (t tliWJSaB 

(l.i.n.b«.C.). iJr-:*-'"' *° '-^ 

- (J.Biol.Cb«.)3 3 : 2 5 3-2 8 5 ( 1 9 1 8) : f . 7 • 

(C«»nidUe «tructur« •ad hyperg lree«i«) 81:325-349 

( 1 9 2 9 ) 9m, Ld-L<s6«i. i o<t^tarti«tt'c * * - 

tA^ttJSSnT<.'i. 19 5 7 ^, t-^^Ti 4?>aSit*:, 

7 , y * A. » ti J: h 7 * '^ S v lie*fl^i=K«8S*J*W ^ 



ft&«J*»*fcM I DDM, Ca. SSilllE ^ o - -^tt^iflR^ 

3-^T-vyrot-*vH (3-CPA) i± ttia fc J; t h T 
5easnTV>4rtHttR»S*JJT* 5. Mitf. t ? • 7 
(Hi ran. Y. «t tl), 5/-*-+'V-*7'-70Thr97Y- 
( J. Chro..to«r.phy) 342 : 269-275(1985) *JJ;Cf7 
^ ^ -< . 9 ^ (I.l«««be. r. et il), - f y a (Gtt»i«idin«f)» 
* 'J i (ipri et al) S, r u + *. (Plenu.), 4 
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(Sif. Che.ical Co.)*--9 A^BIjfe/sft^eittAiaottiB [9 * 
- A - • •>-*•< • f-f (l.Uer. J. 8.). T Kr . X -f *^t. 

(Adv.E«».ol.), 5.0 : 1 7 7 -2 4 2 ( 1 9 7 9)] to i A' 

7 T - - -f (Sehirrar.C. ). y^T-<-h-/^--K* (Diab«le 
Metaboh"-), ('*■;) 9: 148-163 (1983) SS.«. 
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Lr30'9nT^»*^Y7*/ui yHfltiSIl 1 9 6 Oflfrt^tfA*-* 1 

;l.lf, -J-^-f-te-yy (MaUiiaa. I. el aO, 

y 7' * u X (Bora, ietab. Ret. >1 : 258-265 (1969) 3 , 

<t *<I83* ftTV.» S, «;t{f, yy*-*'f'i (Bttckle. A. et al), 
>^r - (Bora. Selab. B««. )3: 78-81 (197 
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ffioiawsra'Xts**. «i5H*»» i i 9 s 2 o o^it, ess/R 
S^mtiz ±ii<§H7M nx\^i, tti^r o3£ls»ff3Ji 155217 

9^-c:i. ffi3SlIll!£«r&at-o 4, 5^ T - •>* y T /t, A I'fl*. *OlS. 
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^^rz. ati£ar-5S«. siawffSB 1195199^, »ii9 
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AlbertiXi. 7,f-tc3-GPA. T >v 4.' - y . <r T ^ . 4 

L^. T/u4.->tij:c/3-CPA:t-f^x'; ;^ W tcfq 

OT;Ltf. v -xn fl-y • h (Arns ley -Green. A. et 

,1), * i • > 7 7 • u X (Hora. !4eiab. Bfts. ) 6 : I 15—12 
0 ( 1 9 7 4 ) JS.W. y 9 > i >) (BUchier. el al)l±. I 0 mM 
O 3 - G P A d<a« L 7 V I- RHiraSar in vitroJcr ^ X 'J :^ 
»i2'^:fl^L C t «rlflS t T ^ > -5 . 9»l ^ tf « r v > x • x 7 i 
(BUchier. F. el x ^ K 7 / « >■ - ( Endoc r i no losy ) I 2 

4: 134-141 (1939) 3-CPAiCj:0S«$n 



3 5«r* fc. lOmg/g 3 - G P A t MS L 15 
1t4?r3 0- 6 0BMI&IILrr*T -C'W ^'i a-V^^Wft 

tSliJlD L'^. o w -f i (Boberlc. J.el T 

/ -i J* y ■ * - :^ A . * y • 7 Y * a - ( J. Plir« iol. ) 2 
43:H91l-Hgi6(l982) I 0 tn g / S 

©3 - C P A*StSl,/iH»*6- I oaiaiSOLt* -r hrti, 

»»isir y 3 -y :'dfr«i6't«mLri. 7-i2iam> zomg/ 

g -C3 -G P A tMSUfclSIWttSOU. 4*r>5mg/tn« 03- 
GPAtSWr4**l)C*Stt^^9X(l, JPMSfi^tiiCfTK* 

«;Llf , ^- n-^ y Y ' T- 4 y» (Mo«rl««d. T. et tl). T > 
y /7 y . .J ^^i- ^ . irf . 7 V i^* o (A.. J. Phy.iol.)2 5 
7:C810-C816 (1989) » 



(Shoubrid.e. E. et .1). * r 5 « * • - (Bioehe.. J.) 

232: 125-131 (1985) »«.] . W tf . * - ^ :^ 
K (iTifS) fc.tC*-'-'-^'-^--?'-''^' (»iha«o«. 0.91 -f 7 ^ 

'i / y^/v- — ji. — ao'^— (Exper.Xeurol.)6 8 ■ 1 1 4— I 2 

I ( 1 9 8 0 ) c o«i»«*»mS««tfa?«ciStt >.n-c fe 

tf, T^^yf (snfS) feJ:C/>-rt'* - T->w (Shields. R. et tl). 
^.^»:j).,j_.^>^3tr^y->,> (Lab. Uweil. ) 3 3 : 15 
I - I 5 a ( I 9 7 5 > 3?.«. 

: «(a«n=3B 1 I 5 3 4 2 4 ^ : A r 8 9 1 5 0 9 ^ : S 
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(ai»ff3K I 1 9 3 1 9 9 ^: |5tBf5ff3ll 1 1 9 5 2 0 0^; »aa» 

wai I 15 2 17 9^. s:ni<o«ffv^<nb. 3 - c P Aoof- 

> L-tOGgffl^M'T^Lrv^rii*. 3 - C P A Uflll^ ?^ = - ^ * 

^.f-jry-i/.x-fi (Aniley-CrMB. A. et • ! ) v # 'i' * ' T 

> K • > ^ H «; y 7 ■ y - + (Hora. Hetab. He*. > 6 : I I 5 — I 
2 0 ( 1 9 7 4 ) fc A r 7 > * • X 7 (BUcbier. r. ). x y K 7 
V / B v'- (E«do*ri«olo«») 124: 134-141 (1989) 

0 «;tt«, a /*--/• ■:;* <8oberi». J. ) , T > 'J » x - * 

•✓-"(*■. J. Phriiol. ) 2 4 3 : H 9 1 1 
-H916 (1982) bJ:tf-e>yK-^^ ( JloeUad. T. ), T 
/ >}.1t y ' >• r rt- - * ^ • 7 < * o i? - (A«. J- Physiol- ) 2 
57:C810-C816 (1989) t'l. 3-GPA* 



■> • 9 r y / •>■ • ■< - - X -f 4, (Shoubridfe. E. 4. et el). " •< * 
y • » - ■>- r - ^ (Biocbea. J.)232: 12S-131 (1 
983) :**>K, Biir8;-""'>^'^'<-*^'i {ll«b*na*. D- 
A. et •!). 7 31 -< y t^' - x,-anvf— (esper. Xeurol. ) 

68:114-12! (1980) :iBj: C«V - - .v-f 

^ i (Shields. 8. P. et .1), h.;---ry^x-?^y->. 
y (Lsb. Ifl»est. )3 3:151-158 (1975) COft 

o * y vflnffi, »T i y viBifi, iisKia^ffiisJic' are 
BUS J: 9 rj: SB d» 9 awsnirtastSKaoav^Ai^* 



ttnwtii. 3 p A«t ^«.SL<o^fe^nc*iorws■e*4l>o 
>v3-xaige. ^ :/:t ■) mar ^ ^'ais. re-wa^JSis 

DOM*rfe«r4<OtC«Sr*4. 3-CPA««SNM DDM© 

r&«.^S^^ i nrt. 4 > h 7 * ^ i ^ ^ 9 t>ife«J:Ol'l.**^«nT 

t»4. W^Sf* t:r*y . T-* (Viiner*- f T 
. rr (Oi.bete. C.r.)l 0:ll8-l22(l98 7) 

»JfS. K K A' (T * yi? . (Upjoh»))«IK«^*' :^(=tft^Lft 
3-CPAaJ:'?«ftriB9. iBl!R^/i' = -^««*^^^»^ 

1* 4. 

S-CPAU-f 

cBk#Lft*Si=a«W-^**. 3-CPAil. ia»*t'2ma/g 

a&wtu-ci 3amta#Lft«&. Kttj^«'J>«^^flfl«iE«c 3 

7BL6 J ob/?-^=^ (.;,WV.. - (i.Ccso. 

L.bor.torr)^i«V.r*lftftai!»r* = --«K^r«<t*^'X*^-' 



/r, J; •5«i«8C 1 O-i/j-Ctl 3-GPAUC57BL6Job/? 

. 1 3 a MOfft4-<^akK: li- IfllJS >\' ^ - L ^. 

C57BL6J ob/?-»-'3xriDl?R7'"'^ - ^ aK^fiT * r:: 
3-GPA<om«;t>6a/5i g{*a/BT*ofc. ^-nfC^tL. 
^►j/>§jtCDfflat (1 30mg/lis/B) -CfX. KJSlKKKA'-?' 

X 3. r Pl- u r:„ 3 - c p a s n/nnna 

<i: fc» L t^cor, 3 - c p A [i»iifleffi«:3t» t . awms^^tft 
^ (w sail ffi looiaea li t ^ iff* *5 t -3 * 

^$n/i3-GP Alt*teftlIIl!Bi^^>' 3-x««€:aa>stf. «s 
o(iiis<$3Jtsa cms. -fyxyviSttotf/Dtn^i". SE-* 

-r. 3-CPA;iNtDDM. Wdflff. IE«, JBiC'T^a-itt 

a:L> *tii;g»!xtf, (LeUhton. B. et * -i 

If- r - < !1»ture) 335 : 632-633(1988 )S».>5i. W«* 
/V t y^fe^-SEit* tt 5 [M;t{f. 7 » - i -f CClirk. A. ^ 
-fT'-<-r< - >f'/->'i' (Diabetic Vedieine) 6:561-5 
67(l98 9)3J.ft5]. 3-CPA tlSTi'i ^dllE^aS L , IS ■> 

-ri«^, isST*5. rewfeiw'flf ataatzifas ntWH^'*"' 

*a'>?tfSC<i:(=.i-:-T3-CPAU3BKiaif^S'£-tfL;*« ^S** 

3 - c p A oasiireKastaa (W;t:f, ob/ob 
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K K A -7 X icfcft l30tng/kg/BT:* 

t§a-f V X V vsttpssis ic^ss-f yuaffitiN i ddm 

[ W ^ if . r' 7 o V y • T - (Oef ronzo. B. ). f '< T — -f- ^ 
(Di. betas) 37 : 667-687 (I 988> te-tC/f-'O- 
y ^ (Be.ven.G.). 5^ ^ T -s - f- X (Di«betet)3 7 : 1 5 9 5 - 
6 0 7 ( 1 9 3 8 ) StM] . SSfittff («^«f. u-'O* 9 
W). )Ea(W;Lff 7* f =^ - i (ci»s» A. ). MfS, »S) . ** J: 

^ . X - ' 7 ^ - (Stout. R. 1. ). J' -f T -< K a i;-r 

(Oi.beiologi*) 16: 141-150 (1979) »«3 "Clg- 
cni««.€:OJSBt^*0»4. 3-CPAJlKKA'-»"7X 

T-? xoa«i»l!BI|»X /rstSSWKJFFK) tco * iSKnt:* 0 , - 

naafiafK ';#ss (ldd 3^:^^ a - Jt-aacom/nusft. 
«3K.so«aT» *. 3 - c p A ag«?fe*»ffiiBUS-»'^ ^ "^^ ^ d 
L - 3 1^ X ^ o - Ajaat^eT* jE-»r, as naafliiffi*i3_ 
c<i5»«/!i.e. * * « "F- 8? * * ^ * * • 



S j5e*« B o @ a * ASS 5 . 

itsist-rs. d-d^sasEttftaa^ff-iyi < HI^*^'c^^*• 
SO-C. 3 - C P A(UBIB»«'>'=^^««lfi»** 



pas* b<^'Cii''*i.^. 



O Jiff 2ft -C* 4, 

;L-CL t 7«ili>3aiT*5. c O S Q 'i ^ > <t tl ^ 

L»4. 3-G P AtiaSi^'; •> .Mt * S ±r 5 «^ ff ffl ? » 0 , 

*58»fl«-fei* S 3 - C P A :roi^T«>ta^ffi;t{**'^t5Si?-*" 
K»a^ff5BK*ii^T, 3-GPAai-500mg/k8/BC0 
IBffiTAS. *FJH.'ffl«tt5~l00m8/kg/B-C*a. 
■f n O fi^ t> ffl 5 C i i*'^^ * * - 

K K A -7 3^ b u-c 3 - c P A A^-»«fttniTB ^ ^ - «K 



P AS4 awsa^-? x(cs#L/:. affl!cRds*4«.Bosa 
AST xs3iaa'*iia»st=»«i-*- t'^-t 

>,lIIl,'5'&S53T*, IfliaSCii4,«JB0B (KiSifi) *i J: C<Kiao35 4 
a ICS /iT 21131^^*3-^ ~* " s 

- 'J :'H7't Kay^---te-«:mi^4.»«« ^ K T ^ * -T {- J: ■> 

A.^,n5. 3-C P AKj:4lia3l^'«' = -*«««>5^**«'>**''^ 

ea. aiiinssc57BL6 J o b/o b icfei^x^ieftiflijai^'- 
KK A'T-? XCiil^r, 3 - G P AA«^^'«' = -*«t**=^^* 



T^:^!^! 0mg/gO3-CPA*!«SLTR?4'&l 4BMISn 
KKA'^'?xicC|f4(=2fng/giftSLr3-CPA*4SM 
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3t(=.nf4^2ifcl± I Oms/gfiSi LT3 - C PA^3 OBW 

3-C PAA<{*Sfe.tC/S'E*a(-^A.i aa^ob/ob-r 7 x r 

ob/ob^ •?:^fCl Omg/gft&tLTRW*l--C3-GPA^ 
aEtl Demand Aiito.n.lrzBr-C SHST 5 . aiV{C.T:L/lf'-:7tl5l^ 



L6Job/?-»''7:*«C':>i.>T/T^T, 

•>* -c ^ V > ■ 7 -1^-5 h >> ^ X < Jackson Labo ra t or i es ) ( "•• — ■ 
(3ar Harbor). -f ^ ( H« i tie) ) A ¥- t A ' -s" 'J 
r 3 - G P A * -r X h -r 5. UtoOi-Sti x^"^- W-^. tSISWCfwT, 
KS'DWSi-''*-'''^ «-S1S^ 2fc-tC^5mg/g«W{C-C 
xRPcftoa^mi: LT3 - C P A^ I 4 BHS^ri**, 
*4lMiltS(iSOf4*4-;to, '<^7,ii^C<y:^y"-' (Pace an4 
B.thbun)0 35i2*ffl'.^. |6.W ^ i > * 5 ^ SSSS B <0 {* * ffl 

S-r S ('<-f:*-xJt*i-tC/^:*y:^--<--^^ (Pace. S. and 
B»thbu«. E. J. #t*tafixiDS5? (Smdoe* on Body Co»Pos i t ioti) 

S (The 8odr I«ler «iid Che«icalU Combined Hitrogen Content 
Relation to F.l CoaKnl). x ^i' • =f 7' • o ^ • 



y = ;^ ). ,j _ (J Biol. Che.. )l 58: 638-691(1943)). 

W«feJ:C'«t«5Wi4 3 -C P A5C J: ^ t »'>-r 4 , C» 1 K 

TSL/ri*^. |^«;c3-GPA{CJ:-' -Ctf'>-r 4. 

ig%g»i 7 5i{*rrty^/v{c*stt4'f y :'ffltt**<*t'<**'^ 

^A. 43-GPA<05»» 

3-CPAt-if^^>A:^-t^>'**='^' iSmg/kgOfflS-C 
I 1 BIBI, 1 a 3(51. gOa^ L fc. -^/i-i^-^ ■ J 5' 
.KBer«a *tni..l Hodel )R W ffl ^ . ^ =^ I'StttfflSLfc 
(,<.>.:^ . J: /u ii^ -5- > • r-'i- (Pacini. C. a-d Berean. 

8. )N -. M I NMO D : «« IC JSBZ L /= ».«f*J ^ 't' = " ^ ^^-^ ^ - 
hii^^O^ :'.S1±fcJ:C/»«C5a«rftBCr4fc*0= :'t•- 
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— f—'fo^'iU (c eoaputer prosraa to ealcul<t« iasulia 
• ensiti-vitr and panereatie rssponsivity froa the frequently 
■ aapled intravenOB* flueose tolerance test)« 3 V t" a. — ^ — 

^■^•-fvirf^(\,-**^it*V (Coaputer Melh. Progr. Bioaed. ) 2 3 : 
133-122,1986). A v 7. vSKtir -tr ©KttSrtt 

«{cK*-r 4 ^ i < . A-o y X y >St£©lta]tc8;»r i ^ t 
/■i< , *{*iI8.W*at*iiW«cfi-F* tcj:-»r 3 - CPA 



HN^ O 

\\ // 

C - NH - CHj - CHj - C 



H,N 



OH 



3-GPA 

(mg/g) 

NU 

2 

10 



(S/lcg/d) 



0 

0.32 
1.74 



(mg/dl) 

0 * 

481+59 651+52 
441+68 313+75' 
464+67 148+5- 



0 

15 

30 

60 

120 



ii J5 7)\,-n—7. (me/dl) 
' 3-GPA 



484+101 

842+83 
527 +81 
430+51 
327 +54 



171+21 
230 + 40 
270+31 
190+19 
153 + 18 



p -a 

0.014 
0.000 
0.014 
0.002 
0.013 



P -'0.006. ".P-0.000. 



0.8 
1.5 



0 

0.13 
0.21 



623+77 536+49 
617+58 429+52" 
624+64 279 +49* 



P=«0.17. 



,?=0.006 
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m s -< > ;» V *. 
(7f joi«/«n 

3.0C9+*19 
299 -i-U?- 



7.30+ L37 
2.04 +0.83"- 



KXAy 



»9 

3-GPA 



mar 5 y > (ng/ml) 
15.0+4.1 (11=5) 
4.3+0.6 (n-3) 



•.p-o.ooo: ".p-o.oifi 



ob/ob W.W 1.3+0.2 (n =6) 

3-GPA (2 mg/g) 1.8+0.2 (n = 3) 
3-GPA (10 mg/g) 0.46 +0.05 (n«5) 



I 3 1 aaa 

|g»2 1 3 

Hl»(g) 



4 - e^-jx/e 



0 

32.3 -rO.? 

4.3+0.2 

3.7+0.1 

0 

43.4+1.3 
2,*+0.2 
O.Il+O.Ol 
0.065 +O.0C4 
0.050+0.001 



2 mg/g 
49.4 + 1.1 
3.6+0.1 
3.S+0.3 



10 mg/g 
36.1 + 1.5 
1.6+0.2 
2.5+0.2 



10 mg/g 

36.8 + 1,3 

1.3+0.1 

0.10+0.004 

0.061+0.004 

0.047+0.003 



n 6 



am= : ofa/? 

3-GP^ (-> 

3 :( ^ a — /u : 
dft 114 + 4 

T A* 7 r 96 + 3 

-f-f 18 + 1 



ob/ob 
(-) 

213 + 12 
194 + 15 
19+4 



ob/ob 
(+) 

214+7 
204+9 
10+3 



P -« 

ob/ob(-)vs(+) 

0.932 
0.660 
0.044 



^H- 112+10 
T n-v r 70+3 
^ 42+7 



170+41 

87+4 

83+38 



149+25 

99+9 

51+24 



0.656 
0.078 
0.464 
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a 8 



MtVi 

«» 

anACL»a(K bw) 
nsi 

(» BW) 

(mg) 
(«BW) 



3 - C P A«>fl14'^<0Sai (mj/g): 
0 2 5 

(n-4) {n«S) (n«5) 



*2.72±l.I9 *3.3S±1.09 43.02+0.82 

<5.70±1.64 4S.53±0.97 34.97+1.16" 

13.4S±0.69 13.87 ±0.38 8.65+0.81-- 

70.60 + 0.78 69.54 + 0.57 75.47+1.57- 



97.5 + 2.7 103.9±1.2 96.4±4.2 

0.2l±0.0l 0.23±0.004 0.28+0.018' 



133.5 + 23.0 I43.2t5.6 U2.S±4.2 
0.29+0.05 0.32 ±0.018 0.41 +0.018' 



■> XKJtr iltCffl P -» : ", P<0.05. P<0.01. — . P<0.001. 















VGPA 






T A^e 0 6 


0.0040 


0.00S8 


6.6 


6.1 


t 1 


0.0063 


0.0076 


3.5 


5.2 


* *' 1 7 


0.0070 


0.01 to 


4.5 


4.6 
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hunan ar animal body by lurgary or therapy, as w«ii «s 
dlartestic nathods 
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